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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,465,293 to Park et al. in view of US Patent No. 6,649,965 to Takada et al. 

In regards to claim 1 , Park teaches a method of manufacturing flash memory 
device, comprising 

the steps of: 

(a) sequentially forming a tunnel oxide film, a first polysilicon film and 
a hard mask film on a semiconductor substrate; 

(b) etching the hard mask film, the 
first polysilicon film, the tunnel 
through a patterning process to 

oxide film and the semiconductor substrate 
form a trench within the semiconductor substrate; 

(c) depositing an oxide film to bury the trench and then polishing the 

oxide film by means of a chemical mechanical polishing process until the hard 
mask film is exposed; 

(d) removing the hard mask film; 
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(e) implementing a cleaning process so that a protrusion of the oxide 

film is recessed to an extent that the sidewall bottom of the first polysilicon 
film is not exposed; 

(f) depositing a second polysilicon film on the results in which the 
protrusion of the oxide film is recessed and then polishing the second 
polysilicon film until the protrusion of the oxide film is exposed; 

(g) forming a dielectric film on the second polysilicon film; and 

(h) forming a control gate on the dielectric film at column 4, lines 2-26 

In regards to claim 2, Park teaches the steps of: before the tunnel oxide film is 
formed on the semiconductor substrate, forming a sacrificial oxide film on the 
semiconductor substrate; implementing ion implantation for forming wells and ion 
implantation for controlling the threshold voltage, using the sacrificial oxide film as a 
buffer layer, and removing the sacrificial oxide film at column 4, lines 27-29. 

In regards to claim 3, Park teaches the step of before the step (g) after the step 
(f), implementing a cleaning process for recessing the oxide film between the second 
polysilicon films by a given depth in order to increase a contact surface area of the 
second polysilicon film and the dielectric film at column 4, lines 46-49. 

In regards to claim 4, Park teaches the hard mask film is formed using a silicon 
nitride film having an etch selectivity ratio to the oxide film and is formed in thickness 
through which the oxide film is protruded sufficiently higher than the surface of the 
semiconductor substrate at 2, lines 47-52. 
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In regards to claim 5, Park teaches the oxide film is a HDP oxide film and is 
deposited in thickness that could be deposited higher than the top surface of the hard 
mask film while completely burying the trench at column 2, lines 47-51 . 

In regards to claim 6, Park teaches the cleaning process for recessing the 
protrusion of the oxide film employs DHF and SC-I solution at column 2, lines 55-61 . 

In regards to claim 9, Park teaches the control gate is formed to have a dual 
structure on which a film into which a dopant is doped and a film into which a dopant is 
not doped are sequentially stacked, in order to prevent diffusion of fluorine (F) that may 
be substitutional^ solidified into a dielectric film to increase the thickness of the oxide 
film at column 3, lines 19-25. 

In regards to claim 1 1 , Park teaches the dielectric film is formed to have a stack 
structure on which an oxide film, a nitride film and an oxide film are sequentially stacked 
at column 4, lines 2-25 and column 2, lines 41-65. 

However, Park does not teach all the limitations of the claims. 

In regards to claims 1 and 7, Takada teaches the first polysilicon film is formed 
using an amorphous polysilicon film into which a dopant is not doped and wherein the 
amorphous polysilicon film is formed by means of a 10W Pressure-chemical vapor 
deposition (LP-CVD) method using SiH 4 or Si 2 H 6 gas at a temperature of 480 - 550 °C 
and a low pressure of 0.1 - 3Torr at column 5, lines 1-11. 

In regards to claim 8, Takada teaches the second polysilicon film is formed by 
means of a low pressure-chemical vapor :0 deposition (LP-CVD) method using SiH 4 or 
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Si2H 6 gas and PH 3 gas at a temperature of 550 - 620 °C and a low pressure of 0.1 - 
3Torr at column 3, lines 43-44 and column 4, lines 60-67. 

In regards to claim 10, Takada teaches the amorphous polysilicon film into which 
the dopant is doped is formed by a low pressure-chemical vapor deposition (LP-CVD) 
method using SiH 4 or Si2H 6 gas and a PH3 gas at a temperature of 510 - 550 C and a 
pressure of 0.1 - 3 Torr and the amorphous polysilicon film into which the dopant is not 
doped by an in-situ process after supply of the PH 3 gas is stopped at column 3, lines 
43-44 and column 5, lines 3-15. 

In regards to claim 12, Takada teaches the step of before the step (h) after the 
step (g) implementing a steam anneal process at a temperature of 750 - 800 °C in order 
to improve the film quality of the dielectric film and enhance the interface between the 
stack structure of the oxide film, the nitride film and the oxide film at column 5, lines 46- 
53. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified Park to include the first polysilicon 
film is formed using an amorphous polysilicon film into which a dopant is not doped and 
wherein the amorphous polysilicon film is formed by means of a 1 0W Pressure- 
chemical vapor deposition (LP-CVD) method using SiH 4 or Si 2 H 6 gas at a temperature 
of 480 - 550 °C and a low pressure of 0.1 - 3Torr; the amorphous polysilicon film into 
which the dopant is doped is formed by a low pressure-chemical vapor deposition (LP- 
CVD) method using SiH 4 or Si2H 6 gas and a PH 3 gas at a temperature of 510 - 550 C 
and a pressure of 0.1 - 3 Torr and the amorphous polysilicon film into which the dopant 



Application/Control Number: 10/618,978 



Page 6 



Art Unit: 2818 

is not doped by an in-situ process after supply of the PH 3 gas; and the step of before 
the step (h) after the step (g) implementing a steam anneal process at a temperature of 
750 - 800 °C in order to improve the film quality of the dielectric film and enhance the 
interface between the stack structure of the oxide film, the nitride film and the oxide film, 
since such a modification would result in the miniaturization of the memory cell, as 
described in column 2, lines 22-25 of Takada et al. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renee R Berry whose telephone number is (571) 272- 
1774. The examiner can normally be reached on M-F 9-5:30. 

The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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